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Hironori Koca : Comparison of spore germination and appressorial formation of

Pyricularia oryzae Cav. on rice leaves in compatible and incompatible combinations

Summary

Spore germination and formation of appressoria of Pyricularia oryzae Cav. race 037 on the
rice leaves were compared between compatible and incompatible combinations. Spore germination
and formation of appressoria of spores inoculated were observed with an aid of fluorescence micro-
scope after they were stained with Calcofluor White, This method makes it possible to calculate
exactly the percentages of spore germination and appressorial formation to all the spores inocu-
lated, because they could be observed without falling off from the rice leaves.

1) The percentages of spore germination and appressorial formation showed no statistical
differences among various densities of spore suspension in both compatible and incompatible
combinations,

2) The curves representing percentages of spore germination, immature and mature appres-
sorial formation showed no differences between compatible and incompatible combinations.

3) There were no significant differences in the percentages of spore germination and mature
appressorial formation among 9 Japanese differential varieties and var, Koshihikari (6 compatible
and 4 incompatible combinations) in the both inoculation methods by the use of spore suspension
and dry spores,

4) From these results, it was suggested that the specific resistance controlled by the major

genes is not expressed before fungal penetration into rice leaves.
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1 Fluorescence photographs of spore g

; _ . ermination, immature and mature appressorial
formation of Pyricularia oryzae Cav,

race 037 on the rice leaves of variety Toride 1
(incompatible combination), A) 4.5 hr and B) 8,0 hr after inoculation. Specimens
were stained with Calcofluor White to impart fluorescence to fungal structures and
observed under an Olympus fluorescence microscope, Each bar in the micrographs
represents 20 pm,

Abbreviations; SP: spore, GT: germ tube, IA:

: immature appressorium,
MA: mature appressorium
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Table 1. Effects of the densities of spore suspension on germination and formation
of mature appressoria of Pyricularia oryzae Cav. on the rice leaves

Density of Compatible combination? Incompatible combination?)
spore suspension No. of . Appressorial No. of . . Appressorial

Germination Germination :
observed formation observed f t

(spores/mi) spores 6 (%) spores ) orr(t;z)lon
5x104 428%) 98.4 95.3 441 9.5 96.1
1x104 445 99.3 95.5 561 98.9 94.8
5x103 497 99.0 96.9 41 99.4 94.1
1x108 450 99.3 98.4 479 99.4 96.2
5x102 359 98.6 95.5 352 98.3 95.7

1) The combination between race 037 (Ken 60-19) and var. Koshihikari.
2) The combination between race 037 (Ken 60-19) and var, Toride 1 (resistance gene Pi-z#),
3) Fluorescence microscopical observation of spore germination and appressorial formation were carried out 9 hr

after inoculation,
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Fig.2 Percentages of spore germination, im-

mature and mature appressorial formation
of Pyricularia oryzae Cav, on rice leaves in
the compatible combination (O) of race 037
and var. Koshihikari and tke incompatible
combination (@) of race 037 and var. Toride
1
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Table 2 Percentages of spore germination and mature appressorial formation on the rice

leaves of Japanese diflerential varieties apd var., Koshihikari inoculated by spore
suspension of Pyricularia oryzae Cav, race 037

Germination?

Appressrial formation?

Variety

(Resistance gene)

Combination

Spores with

Germinated
obsert\j:& :xfores s'%?e'fs Obseyv%d ‘5’;0”9 appré%oria

Koshihikari - co 1233 95.8 1267 p
Shin 2 (Pi-i5) c 1372 9%.9 1440 95.3
Aichi-asahi (Pi-a) c 1073 9.2 1146 9.9
Ishikari-shiroke (Pi-i) c 1064 04.7 1268 9.1
Kanto 51 Pi-B) c 1119 95.8 1240 0.3
Tsuyuake (Pi-km) c 129 9.6 1120 9.7
Fukunishiki (Pi-2) I 1191 9.5 1207 g
Yashiro-mochi (Pi-ta) 1 1249 0.3 1143 9.8
Pi No. 4 (Pi-tar) I 1159 0.7 u7n 97.0
Toride 1 (Pi-z%) I 1271 9.0 1194 95.2
Check® - - 1262 9.7 - -

1) 4 hr after inoculation,

2) 8 hr after inoculation,

3) Spore suspension was put on the glass slides,

4) C:compatible combination, I:incompatible combination.
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Table 3. Percentages of spore germination and mature appressorial formtion on the rice
leaves of Japanese diferential varieties and var. Kosh1h1kar1 inoculated by dry

spores of Pyricularia oryzae Cav.

race 037

Variety (Resistance gene) Combination obsef-?éd ‘f&res Gern'(ntl}z)atlon A cﬁ'%%:t?;:xal
Koshihikari +) C 1430 48.5 47.0
Shin 2 (Pi-k) C 1365 50.1 48.1
Aichi-asahi (Pi-a) (o] 1305 49.8 47.4
Ishikari-shiroke (Pi-i) C 1451 50.0 45.6
Kanto 51 (Pi-k) C 1396 51.2 47.8
Tsuyuake (Pi-km) (o} 1429 49.3 46.7
Fukunishiki (Pi-z) I 1333 48.5 46.2
Yashiro-mochi (Pi-ta) I 1450 48.2 45.9
Pi No.4 (Pi-ta?) 1 1392 49.3 4.0
Toride 1 (Pi-2t) I 1370 49.9 46.4
Check? —_ - 2392 47.4 -

1) Fluorescence microscopical observation of spore germination and appressorial formation was carried out 9 hr

after inoculation,
2) Dry spores were put on the glass slides.

3) C:compatible combination, I:incompatible combiation.
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